Similar values are obtained from King's data. The distribution coefficients of ... trace uranium (VI) in the above system when TTA is 0.~ and nitric acid replaces perchloric acid have been measured by E. K. Hyde and J. Tolmach. 4 In this report the distribution coefficients of trace uranium (VI) in mixtures of dilute nitric acid and solutions of TTA in hexone, cyclohexanone, and pentaether are presented.
EXPERIMENTAL

233
- 6 -5 In all the experiments U was used, generally at about 5 x 10 to 10 !1·
The experiments with hexone and many of those with cyclohexanone were run at room temperature on a 4 cc. scale in small flasks equipped with motor driven stirrers.
In the pentaether experiments 2 cc. volumetric flasks were filled and plabed on a revolving wheel in a 25° thermostat. In all the experiments the volume ratio was one • UCRL-764
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Several experiments in hexane and cyclohexanone, using the motor driven stirrers~ were followed as a function of time to determine the rate of equilibration. As one would expect from the fact that two to three hours are required for TTA initially in dry benzene to reach equilibrium between benzene and water, 5
the equilibration of uranium (VI), TTA, nitric acid, and hexane is slow, two to three hours, if the aqueous and organic phases ar~ not equilibrated before the addition of the uranium (VI) ( Table I ). Equilibrium of the uranium (VI) in the preequilibrated phases was reached in less than fifteen minutes when a mechanical stirrer was used, although the rate varied with the speed of stirring. When samples were shaken on the revolving '~eel, the phases were not equilibrated before the addition of uranium (VI). By making plates at the end of three and four hours it was shown that equilibrium had been reached by the end of three hours.
Plates were made from 50 to lOOJ( portions of each phase and were counted with !1.5% accuracy.
Commercial grade hexone was used without any purification. Commercial cyclohexanone and pentaether were redistilled. (2) and (3) contribute to the distribution coefficient of uranium (VI) in these solvents can be seen. from the data for both pentaether and for cyclohexanone. (Tables III to VII Similarly:, at high nitric acid concer.tration and low TTA concentration the second term inEquation (13) predominates and at constant hydrogen and nitrate ion concentration, neglecting activity effects, Equation (13) becomes
The experimental points along CurveD, Figure 2 , and·Curve E, Figure 1 , satisfy , I
the above conditions, and the slopes of the curves drawn through the experimental points approach plus one. Figures 1 and 2 show that as the nitric acid concentration is increased the TTA dependence on (~ -E 1 ) at constant ionic strength decreases from:two to one in agreement with Equation (13).
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Figures 3 and 4 are plots of log (H+) vs. log (EM-E 1 ) at constant TTA concentration using the data in Tables III and V . From Equation (13) The dependence of (~ -E 1 ) on the hydrogen ion concentration when the ionic strength and the nitrate ion concentration are maintained constant is shown in Figure 6 from the data ~n Tables IV and VI. Slopes of -1.1 in cyclohexanone and -2.0 in pentaether are obtained in regions where the slopes predicted from Equation (13) using the constants obtained at the same ionic strength but at constant nitric acid concentration are ~1.0 and -2.0, respectively. , Figures 3:~ 4:~ and 6 show that as the nitric acid concentration is increased, the hydrogen ion dependence on (~ = E 1 ) at a given TTA concentration increases from minus two to zero if nitric acid is the only source of nitrate and hydrogen ions and to minus one if sodium nitrate is present. Thus, they support the mechanism summarized by Equation (13).
The nitrate dependence at high nitrate ion concentration and low TTA concentration is shmm by Figure 7 from the data in Tables IV and VI . In Figure 7 the Table VI are extrapolated from a graph of E 1 measured when nitric acid was the only nitrate source against the concentration of nitric acid in the aqueous phase after equilibrium had been reached. It was assumed that E 1 for a given nitrate concentration was independent of the cation. This is not exactly true, but gives an indication of (EM-E 1 ) for the experiments in Table VI . The counting for these experiments was also done in the presence of sodium nitrate which reduces the counting accuracy. The ionic strength varied from 0.6 to 0.9 in the nitrate dependence experiments in pentaether~ and from 0.4 to 0.6 and 0.6 to 0.9 in cyclohexanone. With this change in ionic strength the activity coefficients of nitric acid 11 as well as those of uranyl nitrate 12 vary less than ten percent, but it is not known how the activities of the uranium complexes in the organic phases vary. However 1 since the over-all change in the ionic strength is rather small for each series~ and since the nitrate dependence is observed in regions in which it was independently predicted from the variation of (~-E 1 ) with TTA and hydrogen ion concentrations, it is believed that the nitrate dependence curves are real.
The maximum experimental error in these detenninations is probably not more than 20% and reproducibility seems to be nearer 10%. If the two extreme points in Curve C, Figure 7 are taken and if it is assumed that the upper point is actually 20% less and the lower curve is 20% greater than that recorded a line of slope 0.3 is obtained, an indication that the inaccuracies of the measurements cannot account for the nitrate dependence curves.
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The hexone data in Table VIII are insufficient to demonstrate that both
Equations (2) and (3) apply to the hexane system. However, in Figure 5 It is not known whether the activity coefficient of the uranium complexes in the organic phase increases or decreases with TTA. In benzene the form is U0 2 K 2 and its activity coefficient is known to decrease with TTA presumably due to the formation of U0 2 K 2 • HK.
2~3
However, TTA is known to interact strongly ( TTA 0 rc. 00 ) 6 with pentaether Q = 3 in pentaether as compared to 40 in benzene , TTAaq.
and U02K 2 as evidenced from its one hundred fold increase in extractability in pentaether as compared to benzene, also appears to interact strongly with UCRL-764 Page 12 pentaether. Hence;~ it is probable that the activity coefficient of UO:f 2 will decrease much less rapidly with the TTA concentration in pentaether than in benzene since the complex U0 2 K 2 • HK is less likely to form. In fact, like the activity coefficient of TTA in pentaether~ that of UOZK 2 may increase with increasing TTA concentrations!~ and it seems reasonable to assume that the behavior of UO~No 3 is similar to that of U0 2 K 2 under these conditions. In this event the changes in the activity coefficients of UOZK 2 and uo 2 KN0 3 tend to cancel the increase of YTTA and the activity effects at constant aqueous phase composition would be small. Further discussion of the interaction of TTA and pentaether will be found in another report from this laboratory. 6
On the other hand when the TTA concentration is held constant and the nitric acid concentration is varied, the activities of the TTA;~ uo 2 However;~ the experiments in Figure 6 from the data in Tables IV and VI were carried out at constant ionic strength as well as constant TTA concentration. Under these conditions the activity coefficients in both phases should be fairly constant, especially since the total nitrate ion concentration is constant and the hydrogen ion concentration is varied over a limited range· only. Since the activity effects at constant ionic strength are small!~ any changes in the plot of log (~-E 1 ) vs. log (H+) in Figure 6 that would result from the use of activity corrections must also be small, and so could not alter the qualitative agreement already noted between the data. in Figure 6 and the extraction mechanism for uranium (VI) summarized by Equation (13). Furthermore~ since the experiments in Figures 3 and 4 of Tables III and V, and Column 10 of Tables IV and VI contributes less than 10 percent of the measured value of (~ ~ E 1 )-. Examples of these calculations are shown in Table VIII . 
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Page 15 3. These constants can be used to calculate the distribution coefficient of uranium (VI) with an accuracy of 15 percent in pentaether-nitric acid mixtures containing up to 1.4~ total nitric acid and 0.6~ TTA and in cyclohexanone-nitric acid mixtures containing up to 1.0~ total nitric acid and 0.~ TTA. 
